Bile acid synthesis in cultured human hepatoblastoma cells.
Biosynthetic pathways to bile acids have been studied in HepG2 cells, a well-differentiated human hepatoblastoma cell line. Cholesterol metabolites, in total 29, were isolated from culture media and cells by liquid-solid extraction and anion-exchange chromatography and were identified by gas-liquid chromatography-mass spectrometry. The production rates/concentrations of cholic acid (CA) and chenodeoxycholic acid (CDCA) in media from control cells were 71 and 74 ng/10(7) cells/h, respectively. Major bile acid precursors were 3 alpha, 7 alpha, 12 alpha-trihydroxy-5 beta-cholestanoic acid (THCA), 7 alpha, 12 alpha-dihydroxy-3-oxo-4-cholestenoic acid, 7 alpha-hydroxy-3-oxo-4-cholenoic acid, and 7 alpha, 12 alpha-dihydroxy-3-oxo-5 beta-cholanoic acid, their concentrations being 60, 30, 23, and 10 ng/10(7) cells/h, respectively. These and nine other isolated intermediates formed essentially complete metabolic sequences from cholesterol to CA and CDCA. The remaining steroids were metabolites of the intermediates or autooxidation products of cholesterol. These findings and the observed effect of dexamethasone on production rates suggest that in HepG2 cells the major biosynthetic pathways to primary bile acids start with 7 alpha-hydroxylation of cholesterol and oxidation to 7 alpha-hydroxy-4-cholesten-3-one followed by hydroxylation at either the 26 or 12 alpha position. CDCA is formed by the sequence of 26-hydroxylation, oxidation, and degradation of the side chain and A-ring reduction. CA is formed by the sequence of 12 alpha-hydroxylation, 26-hydroxylation, oxidation, and degradation of the side chain and reduction of the A-ring. An alternative pathway to CA included A-ring reduction of the intermediate 7 alpha, 12 alpha-dihydroxy-3-oxo-4-cholestenoic acid to form THCA prior to side chain cleavage. These pathways are not limited to HepG2 cells but may also be important in humans.